
REMARKS 

Claims 1-37 constitute the pending claims in the present application. Claims 38-67 have 
been added. The subject matter of these claims is fully supported by the specification as filed. 
Applicants respectfully request recorisideratiun in view of the following remarks. Issues raised 
by the Lxaminer will be addressed below in the order they appear in the prior Office Action. 

1 . As requested, Applicants have attached for submission a signed declaration by the 
inventor. 

2. As requested. Applicants have attached for submission corrected drawings for Figure 3. 

3. The abstract of the disclosure is objected to because it "is insufficiently detailed as to the 
identity of the active agents which are used." Applicants have amended the abstract to 
provide added details pertaining to the active agents of the present application. 
Applicants respectfully request reconsideration and removal of the aforementioned 
objection in light of the amendment. 

4. The claim for priority inserted by the preliminary amendment filed July 28, 2000, is 
objected to as not indicate what type of pnority is being claimed. Applicants assert that 
the instant application is a continuation of PCT Application US99/02294, filed on 
02/02/99, which in turn claims priority to US Application 60/073,409, filed on 02/02/98. 
Applicants have included new Declaration with this Response, to support this claim. 
Thus, Applicants assert that there is proper co-pendency between the two applications. 
Applicants respectfully request reconsideration of the Examiner's objection. 

5. The disclosure is objected to because of typographical informalities. Applicants have 
made the requested corrections and any repetitions of the same misspelling. Applicants 
have corrected misspelling at page 9, line 6 from "organis" to "organics". Applicants 
have corrected misspelling at page 18, line 10, from "lik'' to "like". Applicants 
respectfully request reconsideration of this objection in view of the amendments. 
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6. Claims 15-28 and 31-37 arc rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. Accordingly, 

a. Applicants have amended claim 15 to state "a Cot carbon" instead of "the 
Ca carbon". Applicants submit that this amendment does not narrow the 
scope of the claim. 

b. Applicants have removed the phrases reciting "such as" from claim 15. 
Applicants submit that this amendment docs not narrow the scope of the 
claim. 

c. Applicants have replaced reference to the variable "X" in claim 1 5 with 
the variable "Z" as would be understood by one with ordinary skill in the 
art.. Applicants submit that this amendment does not narrow the scope of 
the claim. 

d. Applicants have made changes to structures in claims 16 and 28 wherein a 
single bonded monovalent oxygen has been changed to a double bonded 
divalent oxygen as would be understood by one with ordinary skill in the 
art.. Applicants assert that one of ordinary skill in the art would have 
recognized this error, and the obvious correction. Thus, Applicants submit 
that this change does not narrow the scope of the claim. 

e. Applicants have edited claims 16, 28 and 3 1 to remove the phrases "such 
as" and "including", and ''such as pinacol or the like". Applicants submit 
that this amendment does not narrow the scope of the claims. 

f. As to the This rejection of claims 20 and 21 because the "correspondence 
is not clear between the [phrase] small hydrophobic groups of claims 20 
and 21 and the substituents recited in the definitions of R 2 and Ri in claim 
1 5", Applicants respectfully traverse the rejection. Applicants point out 
that the phrase "small hydrophobic groups 1 ' has been used in the 
specification numerous times to refer to lower al ky Is or halogens (see page 
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1 1 lines 20-21, 23 25; page 16 lines 1-2, 6-8). 1 he term 'Mower alkyls" is 
also defined in the specification. Thus Applicants maintain that there is a 
sufficient correspondence for the dependence of claims 20 and 21 on 
claim 15. 

g. Applicants have made a change in the structure represented in the general 
formula to clarify that Ri is attached to the amino terminus as would be 
understood by one with ordinary skill in the art. Applicants assert that 
one of ordinary skill in the art would have recognized this error, and the 
obvious correction. Thus, Applicants submit that this change docs not 
narrow the scope of the claim. 

h. Applicants have amended claim 28 to state, "active site residue of the 
targeted protease selected from" instead of "active site residue of the 
targeted protease, for example". Applicants submit that this amendment 
does not narrow the scope of the claim. 

i. Applicants have amended claim 31 by removing references to R< and R 6l 
and adding the variables R\ and R G1 as would be understood by one with 
ordinary skill in the art.. Applicants assert that one of ordinary skill in the 
art would have recognized this error, and the obvious correction. Thus, 
Applicants submit that this change does not narrow the scope of the claim. 

j. Applicants have amended claim 31 by replacing the phrase "represents 

small hydrophobic groups, preferably lower alkyls, and more preferably 
methyl" with the phrase "represents lower alkyl or halogen". Applicants 
submit that this change does not narrow the scope of the claim. 

k. Applicants have amended claim 37 by replacing the phrase "including 
boronyl inhibitor of peptidomimetic of a peptide selected from the group 
consisting Pro-Pro, Ala-Pro, and (D)-Ala-(D-Ala" with the phrase 
"comprising a peptidomimetic boronyl inhibitor wherein the peptide to be 
mimicked is selected from Pro-Pro, Ala-Pro, and (i>)-Ala-(D-Ala." 
Applicants submit that this change docs not narrow the scope of the claim. 
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Applicants respectfully request reconsideration of this rejection in view of the 
amendments. 

7. Applicants have corrected the informalities (cited on page 6, section 8 of the Office 
Action) in claims 4-7, 15-28, and 30-36 which the Examiner had found objectionable. 
Applicants assert that one of ordinary skill in the art would have recognized these errors, 
and the obvious correction. Thus, Applicants submit that the changes do not narrow the 
scope of the claims. Applicants respectfully request reconsideration of these objections 
in view of the amendments. 

8. Claims 22, 24-26, and 28 are objected to under 37 CFR 1.75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. 
Applicants submit that the source of the objection is, in part, due to the renumbering of 
the claims. Applicants have amended claims 22, 24-26 to place the claims in proper 
dependent form, by replacing references to "claim 16" in each of the claims to "claim 15" 
as would be understood by one with ordinary skill in the art.. Applicants assert that one 
of ordinary skill in the art would have recognized these errors, and the obvious 
correction. Thus, Applicants submit that these change do not narrow the scope of the 
claim. Applicants have also changed the dependency of claim 28 from claim 16 to claim 
1, 2, 3, 4 or 15. Applicants respectfully request reconsideration of these objections in 
view of the amendments. 

9. Applicants have corrected informalities cited in the Office Action in claims 15,16 and 28. 
Applicants assert that one of ordinary skill in the art would have recognized these errors, 
and the obvious correction. Thus, Applicants submit that these changes do not narrow 
the scope of the claims. 

10. Claims 1, 3, 5-10, 12, 13, and 29 are rejected under 35 U.S.C 102(b) as being anticipated 
by the Deacon et ai article. Applicants respectfully traverse this rejection. Applicants 
assert that the instant application is a continuation of the PCT Application US99/02294 
filed 02/02/99, which in turn claims priority to the US Application 60/073,409, filed on 
02/02/98. Deacon ct al. was published in 05/98. Applicants assert that the relationship 
between the instant application and 60/073,409 falls within the condition set forth in 
MPEP 201.11(a) for receiving the benefit of an earlier filing date: namely, the claimed 
invention is disclosed in 60/073,409, and sufficiently to complies with the requirements 
of the first paragraph of 35 U.S.C. 1 12. Applicants respectfully request reconsideration 
of this rejection in view of the aforementioned argument. 
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11. Claims I, 3, 5-16, 20, 21, 25, and 29 arc rejected under 35 U.S.C 102(b) as being 
anticipated by the WO Patent Application 95/15309 (hereafter referred to as "309 
application"). Applicants respectfully traverse the This rejection. While the ^309 
application claims DPIV inhibitors, it does not disclose every element of the presently 
claimed subject matter of the instant application because it does not teach or suggest that 
DPIV inhibitors can be used to modulate GLP-1 metabolism. For instance, suggestions 
for modulating GLP-1 metabolism are absent in the list of contemplated uses in the fc 309 
application. (See '309 app_, page 3) In contrast, the instant claims arc directed towards 
methods for modulating GLP-1 metabolism. The '309 application does not teach, 
suggest or anticipate a method for using DPIV inhibitors for modulating GLP-1 
metabolism. The fact that GLP-1 metabolism may have been modified to the same extent 
in the experiments described in the '309 application is not relevant because, in inherency 
anticipation of method claims, if a claimed method comprises steps identical to those of a 
method practiced in the prior art, and the same result would have been achieved in the 
prior art method, the accidental or unwitting achievement of that result cannot constitute 
anticipation. In rc Marshall 578 K2d 301, 198 USPQ 344 (CCPA 1978) Any 
modulation of GLP-1 metabolism in the experiments described in the '309 application 
would have been an unrecognized accident, and thus cannot constitute inherent 
anticipation of the instant claims. Therefore, Applicants respectfully request 
reconsideration of the inherency rejection in view of the aforementioned argument. 

With respect to claim 14, Applicants have amended the claim to state 
"administered orally" instead of "orally active." Applicants have further amended claim 
36 in a similar fashion. Applicants submit that this change does not narrow the scope of 
the claim. 

12. Claims 2, 11, 14-16, 20, 21 and 25 are rejected under 35 U.S.C. 103(a) as being obvious 
over the Deacon ct al. article as applied against claims I, 3, 5-10, 12, 13, and 29 and 
lurther in view of the '309 application. Applicants respectfully traverse this rejection 
because Deacon et al. does not qualify as prior art for reasons stated above. 
C onsequently, the Deacon article is not available art for an objection under 35 U.S.C. 
103 The '309 Application alone does not disclose all the elements of the pending 
invention for reasons set forth above. Applicants respectfully request reconsideration of 
this rejection. 

13. Claims 13. 5-24. 26. 27, and 29-37 are rejected under 35 U.S.C. 102(h) as being 
anticipated by the WO Patent Application 93/0X259 (hereafter referred to as the : 259 
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Application). Applicants respectfully traverse this rejection. While the '259 application 
makes composition of matter claims of DP1V inhibitors, it does not disclose every 
material clement of the claimed subject matter of the instant application because it does 
not teach or suggest that DPIV inhibitors can be used to modulate GLP-1 metabolism. In 
contrast, the instant claims are directed towards methods for modulating GLP-1 
metabolism. The '259 application does not teach, suggest or anticipate a method for 
using DPIV inhibitors for modulating GLP-1 metabolism. The fact that GLP-1 
metabolism may have been modified to the same extent in the experiments described in 
the '259 application is not relevant because, in inherency anticipation of method claims, 
if a claimed method comprises steps identical to those of a method practiced in the prior 
art, and the same result would have been achieved in the prior art method, the accidental 
or unwitting achievement of that result cannot constitute anticipation. In re Marshall, 
578 F.2d 301, 198 USPQ 344 (CCPA 1978) Any modulation of GLP-1 metabolism in the 
experiments described in the "259 application would have been an unrecognized accident, 
and thus cannot constitute inherent anticipation of the instant claims. Therefore, 
Applicants respectfully request reconsideration of this rejection. 

14. Claims 2, 1 1 , 14-16, 20, 21 and 25 are rejected under 35 U.S.C. 103(a) as being obvious 
over the Deacon et aL, further in view of the '259 application. Applicants respectfully 
traverse this rejection because Deacon et aL does not qualify as prior art for reasons 
stated above. The '259 Application alone does not teach all the elements of the present 
claims. Accordingly, Applicants respectfully request reconsideration of this rejection. 

15. Claim 4 is rejected under 35 U.S.C. 103(a) as being obvious over Deacon et ah, and 
further in view of Efendic et aL Applicants respectfully traverse this rejection. 
Applicants assert that Deacon et al. does not qualify as prior art for reasons stated above. 
In the absence of the Deacon article, Efendic et al. does not teach or suggest all the 
elements of the present claims. Namely, it does not teach the element of administering a 
DPIV inhibitor to modifying GLP-1 metabolism. Thus, there would be no motivation for 
one of ordinary skill in the art at the time of filing to use of DPIV inhibitors for treatment 
of Type II diabetes. Therefore, Applicants assert that a 35 U.S.C 103(a) obviousness 
rejection cannot be sustained. Applicants respectfully request reconsideration of this 
rejection. 

16. Claims 1-3, 5-24. 26, 27, and 29-37 are rejected under 35 U.S.C. 102(b) as being 
anticipated by the WO Patent Application 98/25644 (hereafter referred to as the '644 
Application). Applicants respectfully traverse this rejection. The International 
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publication date of the k 644 application is 06/18/98. The instant application claims 
priority to the US Application 60/073,409, filed on 02/02/98. Thus, the *644 application 
is unavailable as prior art under 35 U.S.C. 102(b), thereby rendering this rejection moot. 
Applicants respectfully request reconsideration of this rejection. 

17. Claims 1-17, 20, 21 and 29 are rejected under 35 U.S.C. 102(a) and (e) as being 
anticipated by Villhauer's US Patent 6,011,155 (hereafter referred to as the '155 patent). 
Applicants respectfully traverse this rejection. Applicants have added a K, limitation of 1 
nM or less to claims 1-4 and 29. Thus, with respect to claim 1, Applicants assert that the 
155 patent does not teach or suggest a method for modifying metabolism of glucagon- 
like peptide I (GLP-1), comprising administering to an animal a composition including 
one or mote inhibitors of a dipeptidylpeptidase which inactivates GLP-1, which 
inhibitor(s) inhibit(s) the dipeptidylpeplidase proteolysis of GLP-1 at a K, of 1 nM or 
less. As such, the '155 patent does not anticipate claim 1 of the claimed invention 
because it does not disclose all the limitation of the instant claim, namely a limitation 
having a K, of 1 nM less. 

The Office action stated, 

w [W]ith respect to instant claims 2 and 8-1 1, in view of the similarity in structure 
and function between the DP1V inhibitor or Villhauer and Applicant's claimed 
DPIV inhibitor, the ECso's and K, for the DPIV inhibitors of Villhauer will 
inherently be the same as is recited in instant claims 2 and 8-1 1 

Applicants respectfully disagree. The '155 patent does not provide Ki or ECso limitation 
for any of the claims or in the specification. The M55 patent only discloses ICs 0 values of 
inhibitors against human and rat plasma DPrv, as well as against human colonic carcinoma cell 
extracts. According to the Cheng- Pnisoff equation (Biocherm Pharmacol. 22:3099-3108, 1973, 
included herewith as Exhibit A), K lc! values will always be less than or equal to IC^o values. The 
lowest ICmj cited in the M55 patent is a value of 3 nM for Compound Ex.49 against rat plasma 
DPP-1V. (/155 patent, column 9. line 33) Since the K, limitation of the instant claims 1-4 is 1 
nM, Applicants assert that the Ki values for the DPIV inhibitors of Villhauer cannot inherently 
meet the limitation. Claims dependent on claims 1-4 are thus novel over Villhauer for the reasons 
stated above. Accordingly, Applicants respectfully request reconsideration of this rejection. 

(Maim 29 because "the same active agents are being administered to the same animals 
according to the same method steps, inherently peptide hormone metabolism will be modified to 
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the same extent in the method of Villhauer as is claimed by Applicants." Applicants have 
amended the claim to contain a Kj limitation of 1 nM or less to the DPIV inhibitors cited in claim 
29. As staled above, none of the compounds in the ' 155 patent have been shown to have Ks of I 
nM or less. Applicants submit that the method of modifying, in an animal, metabolism of 
peptide hormone by administering one or more DPIV inhibitors with KjS 1 nM or less is not is 
not taught in the '155 patent. Therefore, Applicants submit that the * 1 55 patent does not 
anticipate claim 29. 

In summary, Applicants assert the DPIV inhibitors of the * 155 patent would not have Kis 
lower than 1 nM, and thus the methods disclosed in the '155 patent do not anticipate the instant 
method claims. Accordingly, Applicants respectfully urge reconsideration of this rejection. 



New Claims: 

Additionally, Applicants assert that the new claims are novel and unobvious because 
cited references do not teach or suggest the use of DP[V inhibitors to modify glucose metabolism 
in glucose intolerant animal models. For example, the £ 155 patent only tested compounds in 
male Spragae-Dawley rats. These rats are glucose tolerant. ('155 patent, column 9, line 66) In 
contrast, the instant application not only demonstrates the efficacy of the instant DPIV inhibitors 
in glucose tolerant rat models, but it also demonstrates efficacy of the instant DPIV inhibitors in 
GLP-l gene "knock out" mice that are in fact glucose intolerant, (p.51, Example 5) It is 
apparent that glucose tolerant rats have endocrine systems that are substantially different from 
rats that are glucose intolerant. Given the complexities of the endocrine system, one of ordinary 
skill in the art could not reasonably expect that compounds that, increase glucose tolerance in 
glucose tolerant models would also increase glucose tolerance in glucose intolerant models. As 
such the M55 application teaching of increasing glucose tolerance by administering a DPIV 
inhibitor is only limited to animals which are already glucose tolerant. The teaching cannot be 
extended to glucose intolerant animals because the '155 patent does not provide one of ordinary 
skill in the art with a reasonable expectation that DPIV inhibitors are effective in glucose 
intolerant animals. It is an established principle that what may be obvious to try does not make 
an invention obvious. Instead, the instant application first demonstrated that DPIV inhibitors are 
effective for increasing glucose tolerance in glucose intolerant animals. Accordingly, Applicants 
submit the cited art neither anticipates nor renders obvious the subject matter of claim 38-67. 
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CONCLUSION 

in view of the foregoing amendments ;ind remarks, Applicants submit that the pending 
claims are in condition for allowance. Early and favorable reconsideration is respectfully 
solicited. The Hxaminer may address any questions raised by this submission to the undersigned 
at 61 7-^5 I -7000. Should an extension of time he required. Applicants hereby petition for same 
and request that the extension fee and any other fee required for timely consideration of this 
submission be charged to Deposit Account No. 1 8-1 *>4f>. 



Hate: November 30. 2001 

C ustomer No: 28120 

Docketing Specialist 
Ropes & Gray 
One International Place 
Boston. MA 02110 
Phone: 6 1 7- f )S 1 -7000 
fax: 617-951-7050 



RespxtTlTTiltv Submitted, j 

( ( \ f \ 

\ \ \ i 



Hd'ward J. Kelly 
Ren. No. 38.036 
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In the specification: 

1 . On page 9, line 6-8, please replace the existing paragraph with one cited below. 

In other embodiments, the inhibitor is a non-pcptidyl compound, e.g., which can be 
identified by such drug screening assays as described herein. These inhibitors can be, merely to 
illustrate, synthetic organics, natural products, nucleic acids or carbohydrates. 

2. On page 1 8, line 10, please replace the existing sentence with one cited below. 

In preferred embodiments, and R^, independently, represent low alkyls, such as methyl, 
ethyl, propyl, isopropyl, tcrt-hii^yl or the like; 



The specification presented above incorporates changes as indicated by the marked-up version 
below. 

1 . These inhibitors can be, merely to illustrate, synthetic organ is oruanics , natural products, 
nucleic acids or carbohydrates. 

2. In preferred embodiments, R 61 and R 62 , independently, represent low alkyls, such as methyl, 
ethyl, propyl, isopropyl, tert-butyl or the Ukr like ; 
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In th e abstract: 

On page 05, lines 1 -7, please replace the abstract with the one presented below. 

The present invention provides methods and compositions for modification and 
regulation of glucose and lipid metabolism, generally to reduce insulin resistance, 
hyperglycemia, hypennsulmemia, obesity, hyperlipidemia, hyperlipoproteinemia (such as 
chylomicrons, VLDL and LDL), and to regulate body fat and more generally lipid stores, and, 
more generally, for the improvement of metabolism disorders, especially those associated with 
diabetes, obesity and/or atherosclerosis. The compositions of the present invention include 
dipeptidylpeptidase inhibitors, which are able to inhibit the proteolysis of GLP-1 and accordingly 
increase the plasma half-life of that hormone. The subject inhibitors may be peptidyl, 
peptidomimetic (e.g. boronyl peptidomimetics), or non-peptidyl nitrogen containing 
hctcrocyclcs. 



The abstract presented above incorporates changes as indicated by the marked-up version 

below. 



The present invention provides methods and compositions for modification and 
regulation of glucose and lipid metabolism, generally to reduce insulin resistance, 
hyperglycemia., hyperinsulinemia, obesity, hyperlipidcmia, hyperlipoproteinemia (such as 
chylomicrons, VLDL and LDL), and to regulate body fat and more generally lipid stores, and, 
more generally, for the improvement of metabolism disorders, especially those associated with 
diabetes, obesity and/or atherosclerosis. The compositions of the present invention include 
dipeptidylpeptidase inhibitors, which are able to inhibit the proteolysis of G I > P l 1 and accordingly 
increas e the plasma half-li fe of that hormon e. The subject inhibitors ma y be peptidyl, 
pcntidoinimetie (e.g. boronyl peptidomimetics), or non peptidyl nitrogen con taining 
heterocycleii. 
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Y : and Y 2 can independently or together be OH or an alkoxyl, or taken together 
and Y 2 are connected via a ring having from 5 to 8 atoms in the nng structure 
which is hydrolyzed to hydroxy groups under physiological conditions; 

R5O represents O or S; 
R51 represents N3. S1L NH?, NO2 or OR' 7 ; 

R50 represents hydrogen, a lower alkyh an amine, OR/7, or a pharmaceutically 
acceptable salt, or R51 and R52 taken together with the phosphorous atom to 
which they are attached complete a heterocyclic nng having from 5 to 8 atoms in 
the ring structure; 

Xj represents a halogen; 

X 2 and X3, independently for each occurrence, represent a hydrogen or a halogen; 

\ 

m is zero or an integer in the range of 1 to 8; and 
n is an integer in the range of 1 to 8. 

\ 

The claims presented above incorporate changes as indicated by the marked-up versions below. 



1 . (Amended) A method for modifying, in an animal, metabolism of glucagon-like peptide 1 
(CLP-1), comprising administering to the animal a composition including one or more 
inhibitors of a dipeptidylpeptidase which inactivates GLP-1, which inhibitor(s) are 
admin istered in-an- amount suffic ie nt to inhibit^ the dipeptidylpeptidase proteolysis of 
GLP-1 having a K i o f 1 nM or less. 

2. A method for modifying glucose metabolism of an animal, comprising administering to the 
animal a composition including one or more protease inhibitors which inhibit DPiV- 
rnediuted proteolysis w4th having a Ki of 1 nM or less. 

3. (Amended) A method for modifying glucose metabolism of an animal, comprising 
administering to the animal a composition including one or more protease inhibitors which 

- .>.■» - 

Received from < RlghtFAX > at 11/30/01 8:50:40 PM [Eastern Standard Time] 





inhibit the proteolysis of glucagon-like peptide 1 (GLP-1 ) having a K. of 1 nM or le ss, and 
aecordmHly- incrcar . o the p lasma -hatt-4ife oP CJLP 1 . 

4. (Amended) A method for treating Type 11 diabetes, comprising administering to an animal 
a composition including one or more inhibitors of dipeptidylpeptidase IV (DPIV) having a 
K, of 1 nM or less . 

5. (Amended) The method of claim 1, wherein the dipeptidylpeptidase is DPIV. 

6. (Amended) The method of claim 2 or 3, wherein the protease inhibitor is an inhibitor of 
DPIV. 

7. (Amended) The method of claim 2 or 3, wherein administering the inhibitor reduces one or 
more of insulin resistance, glucose intolerance, hyperglycemia, hyperinsulinernia, obesity, 
hypcrlipidemia, or hyperlipoproteinemia. 

8. (Amended) The method of claim 1, 2, 3 or 4, wherein the inhibitor has an EC 5 o for 
modification of glucose metabolism which is at least one order of magnitude less than its 
HCso for immunosuppression. 

9. (Amended) The method of claim 1 , 2, 3 or 4, wherein the inhibitor has an EC 5U for 
inhibition of glucose tolerance in the nanomolar or less range. 

10. (Amended) The method of claim 1, 2, 3 or 4, wherein the inhibitor has an EC 50 for 
immunosuppression in the — M uM or greater range. 

1 I. (Amended) The method of claim L_2 s _3 t or _4,-£ €MF ^ wherein the inhibitor has a K, for 
DPIV inhibition of 4-^0.5 emnM or less. 

12. (Amended) The method of claim 1, 2, 3 or 4, wherein the inhibitor is peptidomimetic of a 
peptide selected from the group consisting Pro-Pro, Ala-Pro. and (D)-Ala-(t>Ala. 
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13. (Amended) The method of claim I, 2, 3 or 4 7 wherein the inhibitor has a molecular 
we^gto wcight less than 7500 aniu. 

14. (Amended) The method of claim L 2, 3 or 4, wherein the inhibitor is _ad_ministcrcd.orally 

15 (Amended) The method of claim 1, 2, 3 or 4, wherein the inhibitor is represented by the 
general formulu Form ula 1; 



wherein. 

A represents a 4-8 membered heterocycle including the a N and the a (J— a 

carbon; 

Z represents C or N\ 




/ 



R 



R 



■3 in 



W represents a-functk>Ba- 
^f^^e<Tprotease-CN, -CH NR 5, 




ekr-with-ai 





Rj represents a C-terminally linked amino acid residue or amino acid analog, or a 
C- terminally linked peptide or peptide analog, or an amino-protecting group, or 



O 
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R-> is absent or represents one or more substitutions to the nng A, each of which 
can independently be a halogen, a lower alky], a lower alkenyl, a lower alkynyl, 
a carbonyl-fotfel-vas a carboxyh an estefT-a-4eFmate,- o r a k e ton e ) , a thiocarbonyl 
(such as a thio e st e r, a t h ioac e tate, or a thio formate), an amino, an acylamino, an 
amido, a cyano, a nitro, an azido, a sulfate, a sulfonate, a sulfonamide, - (CH 2 ) m - 
R 7 , -(CH 2 ) m -OH, -(CH 2 ) ni -0-lower alkyl, (CH 2 ) m -0-lower alkenyl, -(CH 2 ) n -0- 
(CH 2 ) m -R 7 , - (CH 2 ) m -SH, -(CH 2 ) m -S-lower alkyl, -(CH 2 ) m -S-lower alkenyl, or - 
<CH 2 ) n -S-(CII 2 ) m -R 7; 

if XZ is N, then R 3 represents a hydrogen,; 

if XZ is C, then R 3 represents a hydrogen or a halogen, a lower alkyl, a lower 
alkenyl, a lower alkynyl, a carbonyl ( su ch o r, a carhoxyl, a n e ; Uer, a formate, or a 
keton e ) , a thiocarbcmyKsiich-as-a-thioestef^ ti thioac e tat e , or a th ioformate), an 
amino, an acylamino, an amido, a cyano, a nitro, an azido, a sulfate, a sulfonate, a 
sulfonamide - (CH 2 ) m -R 7 , -(CH 2 ) ni -OU, -(CH 2 ) m -CMower alkyl, -(CH 2 ) m -0- 
lower alkenyl, -(CH 2 ) n -0-(CH 2 ) m -R 7 , - (CH 2 ) m -SH, (CH 2 ) m -S-lower alkyl, - 
(CH 2 ) m -S-lowcr alkenyl, or - (CH 2 ) [f S-(CH 2 ) m -R 7 ; 

R 5 represents a hydrogen , an alkyl, an alkenyl, an alkynyl, -C(X 2 )(X 2 )X 2 , - 
fCH 2 y-R ; . -(CH 2 y OH. -(CH 2 )n -Q-alkvl -(C:H 2 yO-alkenyK -( CH ? ) R -0- 
alkynyL -(CH A -^CH iWR?, -(CH 2 VSH, -fCH 2 >-S-alkvU -(CH^n -S-alkenyl, 
-(CHA -S-alkynyl, -(CH 2 WS-(CH 2 ) m -R 2 . -CfO)C(Q)NT 1 ,, o r -C(0)C(0)OR\ : 

R 6 represents a hydrogen, a halogen, ean alkyl, aan alkenyl, aan alkynyl an aryl, - 
(CH 2 ) m -R 7 , -(CH 2 ) m -OH, -(CH 2 ) m -0-alkyl, -(CH 2 ) m -0-alkcnyl, -(CH 2 ) m -0- 
alkynyl, -(CH 2 ) m -0-(CH 2 ) m -R 7 , -(CH 2 ) m -SH, -(CH 2 ) m -S-alkyl, -(CH 2 ) m -S- 
alkcnyl, -(CH 2 ) m -S-alkyiiyl, -(CH 2 ) m ^S-(CH 2 ) m -R 7 , 



Ho 
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-(CUj) m — \ — (CH.) n -C-N N — (CIb):t— NH 2 — C -NH 2 — (Clh)n-C-O-R; 



o o o 



R7 represents, for each occurrence, a substituted or unsubstituted aryl, aralkyl, 
cycloalkyl, cycloalkcnyl, or heterocyde heterocyclyl; 

R 1 -? represents, for each o c currence, h ydr ogen, or a substituted or unsubstituted 
alkyL a] kenyk aryl , aralkyl, cyclo al kvU cycloalkenyl, or heterocyclyl; 

Rs and R o each independently represent hy dr ogen, alky), alkenyl, -(CtM m -R7. - 

Ci 0)-alkvL -g-OValkenyl -CfOlalkynvl or -C (= -OHCH?},,^ 

or R 8 and R c> taken t ogether with the N atom to which they are attached complete 

a heterocyclic ring having from 4 to 8 atoms in the ring structure; 

R5n represents Q or S; 

R5I re presents N 3 , SH, NH?, NCb or QRS ; 

R52 represents hydrogen, a lower alk yl, an ami ne, OR 1 ?, or a ph arrnaceutically 
acceptable salt, or R j; j and Rj y taken together w ilh t he phosphorous atom to 
vv hich they are atta ched complete a hete ro cyclic ring having from 5 to 8 atom s in 
the ring structure; 

X 1 represents a hydrogen or a halogen, o r a hyd roxyl; 
Xi and X 3 each represen t a hydrogen or a halogen; 
111 is zcio 01 an integer in the range of 1 to 8; and 
n is an integer in the range of 1 to 8. 
16. (Amended) The method of claim 15, wherein, 
\V represents -CN, -CII' -NRs, 
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o 



0 



s— X 



o 




— a 



Y 




o 



o 

I! 



o 




R 5 represents tf a hydrogen , an alkyl, an alkcnyU an alkynyl, -C(XjXX 2 )X3, - 
(CH2WR7, -(CH 2 )n-OH, -(CH 2 ) ri -0-alkyl, -(CH 2 ) n -0-alkcnyl, -(CH 2 ) n -0- 
alkynyl, -(CH 2 ) n -0-(CH 2 ) m -R 7 , -(CH 2 ) n -SH, -(CH 2 ) n -S-alkyl, -(CH 2 ) n -S-alkcnyl, 
-(CH 2 ) n -S-alkynyl, -(CH 2 ) n -S-(CH 2 ) m -R 7 , -C(0)C(0)NH 2 , ol-C(0)C(0)OR' 7 ; 



cycloalkyl, cycto alkcn yl or hctcrocyclyl; 

R'7 represents, for each occurrence, hydrogen, or a substituted or unsubstituted 
alky], alkenyl, aryl, aralkyl, cycloalkyl, cycloalkenyl, or heterocycle heterocyclyl ; 
ami 

Y] and Y 2 can independently or together be OH, or- ar group c apa bl e of b e ing 

hydrolyz e d to a hyd roxy! group, including cyclic d e rivat ives^whefe , or an alkoxyl, 
o r taken tog ether, Y } and Y 2 are connected via a ring having from 5 to 8 atoms in 

the ring structure (such a s pi nacol or th e like), which is hydrolyzed to hydroxy 
groups und er physi ological conditions; 

R50 represents O or S; 

R5 ] represents N3, SHa a N0 2 or OR' 7 ; 

R5? represents hydrogen, a lower alkyl, an amine, OR'y, or a pharmaceutical^ 
acceptable salt, or R5 1 and R52 taken together with the phosphorous atom to 
which they are attached complete a heterocyclic ring having from 5 to 8 atoms in 
the ring structure; 

X L represents a hydrogen ora halogen, or a h ydroxy! , 

X ? and X > each in dependently represent a hydrogen or a halogen?; 



R 7 represe nts, f or each occurrence, a substituted or uns uhstihit ed aryl, aralkyh 
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in is zero or an integer in the range of" 1 to 8; and 
n is an integer in the ran Re of 1 to X. 

VS. 17- (Amended)The method of claim 4-615, wherein the ring A is represented by the 

formula 




wherein^ 



n is an integer of 1 or 2. 
4-9r [8^ {Amended) The method of claim 4-615, wherein W 



o 



represents 



"Kb 



o 

; or » 



3^7 19. (Amended) The method of claim wherein R| represents 



R 



16 



R 




R 3a 0 
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wherem 



Rjo is represcnts a small hydrophobic group and R 3y is hydrogen, or, R 3f , and R^ 
together form a 4-7 membered heterocycle including the a N and -the a C — <x 
carbon; and 

R 40 represents a C-terminally linked amino acid residue or amino acid analog, or a 
C-temiinally linked peptide or peptide analog, or an amino-protecting group. 



34t 2CL (Amended) The method of claim \6\ 5, wherein R 2 is absent, or represents a small 
hydrophobic group. 

22.- 2_L (Amended) The method of claim 4£J_5, wherein R 3 is a hydrogen, or a small 
hydrophobic group. 

33r 22, (Amended) The method of claim -KM 5, wherein R 5 is a hydrogen, or a 
halogentated halogenatcd lower alkyl. 

24t 23^ (Amended) The method of claim 16 15, wherein X| is a fluorine, and X 2 and X 3 , if 
halogens, arc fluorine. 

2St 24. (Amended) The method of claim T6L5, wherein the inhibitor is represented by the 
general ferfmihiForniula (II): 




B— OR 



12 



RnO 



Oil 



wherein , 
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R t represents a C terminally linked amino acid residue or amino acid analog, or a C- 
termmally linked peptide or peptide analog, or 



II II II O S o 

A— C , Rf, — C r^T-^ " " " 



1 R 6 A /'R 6 A /' or Rr|Y 



R 6 represents ajiydrogcn, a halogen, aan alkyl, aan alkenyl, aan alkynyl, an aryh 
(CH 2 ) m -R 7l -(CH 2 ) m -OH, -(CH 2 ) m -0-alkyl -(CH 2 ) nr O-alkcnyl, -<CH 2 ) m -0- 
alkynyU -(CH 2 ) m -0-(CH 2 ) m -R 7 , -(CH 2 ) m -SH, -(CH 2 ) nr S-alkyl, -(CH 2 ) m -S- 
alkcnyl, -(CH 2 ) m -S-alkynyl, -(CH 2 ) m -S-(CH 2 ) m -R 7 , 

— (CH : ) m — \ — (CH:) n -C-N N — (CH 2 )n-NH2-c'>NH2 — (CH ? )rf-C-0-R7 

o o o o 

— <OH 2 )ir4!-alkyl , —(CI-hM-C-— alkenyl . — (CllzhrO-alkynyl . or — (C -H 2 )u-C— (CH 2 ) n — R? 
R 7 represents an aryl, a cycloalkyl, a cycloalkenyl, or a heterocycle; 

R 8 and R 0 each independently represent hydrogen, alkyl, alkenyl, -(CH 2 ) m -R 7 , - 
C(=0)-alkyl, -C(=0)-alkenyl, -C(-0)-alkynyL 0L-C(=0)-(CH 2 ) m -R 7s> 
or R 8 and R9 taken together with the N atom to which they are attached complete 
a heterocyclic ring having from 4 to 8 atoms in the ring structure; 

R n and R 12 each independently represent hydrogen, aan alkyl or a 
pharmaceutical^ acceptable salt, or R n and R 12 taken together with the O-B-0 
atoms to which they are attached complete a heterocyclic ring having from 5 to 8 
atoms in the ring structure; 

m is zero or an integer in the range of 1 to 8; and 

n is an integer in the range of 1 to 8. 

3^r 25. (Amended) The method of claim wherein the inhibitor is represented by the 

general ferrote formula III, 
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H (III) 
wherein, 

Rl represents a C-terminally linked amino acid residue or amino acid analog, or a C- 
tcnninally linked peptide or peptide analog, of 




O 

II 

-Ks— fi- 
ll 
O 



OS o 



R 6 represents ajiydrogcn, a halogen, aan alkyl, aan alkenyl, aan alkynyl, an aryl, - 
(CH 2 ) m -R 7 , -(CH 2 ) rn -OII, -(CH 2 ) m -0-alkyl, (CH 2 ) m O-alkenyl, -(CH,) m -0- 
alkynyl, -(CH 2 ) m -0-(CH 2 ) m -R 7 , -(CH 2 ) m -SH, -(CH 2 ) m -S-alkyl, -(CH 2 ) nl -S- 
alkcnyl, -(CH 2 ) m -S-alkynyl -(ai 2 ) m -S-(CH 2 ) ni -R 7 , 



— (CH')id — N 



— (CH 2 ) ir -C-N s 
V R 9 ' R., 



o 



— (CH 2 ),rNH 2 - (f-NI h —(CI I^h-^-O-Rt 



O O O O 

■(CH:) n -< '-alkyl , — (CH 2 )n-<'-£ilkcnyl , — (( H 2 ) n ^^lkynyl . or — (CH7)„-C-(CH 2 ) n — R 7 



R 7 represents an aryl, a eycloalkyl, a cycloalkenyl, or a heterocycle; 

R s and R 0 each independently represent hydrogen, alkyl, alkenyl, -(CH 2 )nr R 7^ ' 
C(=0)-alkyl, -C(=0)-alkenyU -C( 0)-alkytiyl, or -Q 0)-(CH 2 ) ni -R 7 , 

or and Rq taken together with the N atom to which they are attached complete 
a heterocyclic ring having from 4 to 8 atoms in the ring structure; af*4 

in is zero or an integer in the range of 1 to 8; and 
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n is an integer in the range of 1 to 8. 

27. 26. (Amended) The method of claim 1615, wherein the inhibitor is represented by the 
general formula: 




wherein A 

R { represents a C-terminally linked amino acid residue or amino acid analog, or a C- 
terminally linked peptide or peptide analog, er 



O S Q 

O S o 



o R< 



R f> represents a hydrogen, a halogen, aan alkyl, aan alkenyl, aan alkynyl, an aryl, - 
fCH 2 ) m -R 7 , <CH 2 ) m -OH, -(CH 2 ) m -0-alkyl, -(CH 2 ) nr O-alkenyl, -(CH 2 ) m O- 
alkynyl. -(Cli 2 ) m -0-(CH 2 ) m -K 7 , -(CI I 2 ) m -SH, -(CH 2 ) m -S-alkyl, -(CH 2 ) m -S- 
alkenyl, -(CH 2 ) m -S-alkyny1, -(CH 2 ) m -S-(CH 2 ) m -R 7 , 



— (CH>) m — N — tCH 2 ) n -C-N" v — (CIb) n -NH7-t:-NH 2 — (CHi)n-C-O-R^ 

O (j> O O 

— (C!l>) n -^-alk>l , — (CH 2 ) n -C-alkenyl , — (CH 2 )„-t -alkynyl , or — (CH 7 )ri-C-(CH2) n — R: 



R 7 represents an aryl, a cycloalkyl, a cycloalkeny], or a heterocycle; 

and R<> each independently represent hydrogen, alkyl, alkenyl, (CH>) nl R 7 , 
("(-O)-alkyl, -C(-C>)-alkenyl. -C(0)-alkynyl, -C(-O) (CH,), n R y , 
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or R s and R Q taken together with the N atom to which they are attached complete 
a heterocyclic ring having from 4 to 8 atoms in the ring structure; 

X], X 2 and X3 each represent a hvdiogen or a halogen; and 



in is zero or an integer in the range of 1 to 8; and 
n is an integer in the range of 1 to 8. 

27 (Amended) The method of claim 4-6 J_5, wherein the inhibitor is represented by the 
general formula Formula e f Va o r I V b : 

,R2 ,R2 



R3 0 





W or R 3 o^ 




wherein, 



A represents a 4-8 membered heteroc vele including a N and a Co. carbon ; 
W represents -CN, - CI I NR> a 



O 

\-S-X! 

* I I 



II 

o 



o 

II 



< /Y1 , ii" 



^50 

or 

Y2 R, ^ 



O 



R[ represents a C-lennin ally linked ami no acid residue or amino acid anal og, or a 
( 1 - terminally linked peptide or peptide analog., or an am i no-protect i ng gro 112, 
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o 



o s 



l<\ represents a hydrogen or a haloy.cn, a lo wer alkvl. a lower alkenyl, a lower 



alkynyl, a carhonyl, an amin o, a n acylamino, an amido, a cyano, a nitr o. an azido, 
■a sulfate, a sulfonate, a sulfonamid e!, ._- (CH ^-R^ -(CH i ^-OH, -(CI l 2 ) 11ir O- 
Iower alkvl. (CH . yO lowe r a lkenvl. -(CH 2 ) „-Q-(CH 2 VR 2 . - (C H 2 V,-SH, - 
(CH 2 ) [ n -S-lower alkvl. -(CI M m S lower alkenvl. or - (CH 2 ) Q -S-(C H Z ).„-R7; 

R5 represents a h ydrogen, an al kvl. an alkenyl, an alkynyl, -C(X i )(X 7 1X^^ 
(CH 2 ) m -R 2 . -(CIM n-OH. -(CH 2 )„ -0-alkvl. -fCH 2 _)n -0-a1ken yl. -(CH 2 )„-Q- 
alkvnyl, -(CH 2 yO-(CH 2 WR ? , -(CH 2 ),,-SH, -(CH 2 ) n -S-alkyl. -(CH ^ yS-alkcnyl, 
-(CH^ -S-alkvnvl. -(CH 2 ) n -S-(CIl 2 )n,-R 7 . -CfO )C(0)NH 2 , or -qOiqOl ORS; 

R 6 represents, a hydrogen, a halo g en, an alkyl. an alkenvl. an alkynyl, an a ryl, - 
(C~H 2 yR ? . -(CH ^-OH. -(CH ^-O-al kyl, -(CH .y-O-al kenyl, -(CH ,)^ 
alkynyl. (CH 2 ) g -Q-(CH 2 ) m -R7. -(CH 2 ) m -SH . -(CIT ^-S-al kvl. -(CH ^U-S- 
alkenyl, -(CH ,) m -S-alkvnv1. -(C H,)„,-S-(CH,),„-R 2 , 

— (CII 2 )ir-C-N -fCII^n-NHi-C-NH: — (CII-.) ir -( -O-R,. 

R.> ' R.) " 



Rt represe nts, for each occurrence, a substituted o r u nsubstituted urvl. aralkyl, 
ivcloalkyl, cycloalkenyl. or heterocycly l: 




alkenyl, — K'H 2 )n— t -alkynyl .or — (CH;) n -( — (C"H 2 ) n — R7 




alkvl. alkenyl, a ryl, aralkyl, cyc loalkvl, cyc loalkenyl. or heterocycl yl; 
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Rjk and Rq eac h independently represent hydro gen, alky], alkenyl, -(C Hi^-R^, - 

( \ Q)-alkyl. -C(=Q)-alkcnv U -C(~ Q)-alk yiiyk or -g-0)-(C Hg) m -R ? . 

or R g and R 9 tak en toget her with the N atom to which t hey ar e attached complete 

a heterocycl ic ri n \> having from 4 to 8 atoms i n the ring str ucture; 

E? j is a small hyd rophobic gro up ; m4 

R^o represents a C-tcrminally link ed amino acid resid ue or amino acid analog, or a 
C-tenninally linked peptide or peptide analog, or an ammo-protecting gro ups 

Rsn represents O or S; 

R$± represents >h, S H. NH ? , NO g or ORS ; 

R52 ^presents hyd rogen, a lower alkyf an amine , ORS , or a pharmaceutica lly 
acceptable salt, or R 51 and R s? tak en together with the phosphorous atom to 
w hi ch they are attached c om plete a heterocyclic rmg havin g from 5 to 8 atoms in 
the ring s tructure; 

X ] represents a hydrogen ur a h alogen, or a hydroxyl; 
X? and each represent a hydrogen o r a halogen; 
m is zero or an intege r i n the range of 1 to 8; and 
n is an integer in the range of 1 to 8. 



29; 28. (Amended) The method claim 16 1, 2, 3 ,4, or 15 , wherein the inhibitor is represented 
by the general formul a Formula V: 



W represents a functional group which reacts with an active site residue of the 




vvlicreiiij 



targeted protease-as for-examf^ selected from -CN, -CH NR5, 
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o 



II 

s — x- 



o 



p— XT 



B 



Y. 




trr 




Y, 



0 



4 " p 



o 




5 



R[ represents a C-tcrminally linked amino acid residue or amino acid analog, or a 
C- terminally linked peptide or peptide analog, or an amino-protecting group, or 




R3 represents hydrogen or a halogen, a lower alkyl, a lower alkenyl, a lower 
alkynyl, a earbonyl— (suc h ac a carboxyl, an enter, a formate^ or a - ketone), a 
thiocarbonyl-fstieh as a thio e s ter, -a ■ thioaeelate.-o r u thioformatc) , an amino, an 
acylamino, an amido, a cyano, a nitro, an azido, a sulfate, a sulfonate, a 



sulfonamide, - (CH 2 ) m -R 7 , -(CH 2 ) m -OH, -<CH 2 ) rn -0-lower alkyl, -(CH 2 ) m -0- 
lower alkenyl, -(CH 2 ) jr O-(CH 2 ) in -R 7 , - (CH 2 ) m -SH, -(CH 2 ) m -S-lower alkyl, - 
(CH 2 ) m -S-1ower alkenyl, or - (CH 2 ) n -S-(CH 2 ) m -R 7 ; 

R_s represents H, an alkyl, an alkenyl, an alkynyl, -C(Xj)(X 2 )X3, -(CH 2 )m-R 7 , - 
(CH 2 )n-OH, -(CH 2 )n-0-alkyl, -(CH 2 )n-0-alkenyl, -(CH 2 )n-0-a1kynyl, -(CH 2 )n- 
0-<CH 2 )m-R 7 , -(CH 2 )n-SH, -(CH 2 )n-S-alkyl, -<CH 2 )n-S-alkenyl, -(CH 2 )n-S- 
alkynyl, -(CH 2 )n-S-(CH 2 )m-R 7 , -C(0)C(O)NH 2 , or -C(0)C(0)OR , 7 ; 

R 6 represents ajiydrogen, a halogen, aan alkyl, aan alkenyl, aan alkynyl, an aryl, - 
(CH 2 )„ r R 7 , -(CH 2 ) m -OH, -(CH 2 ) m -0-alkyl, -(CH 2 ) m -0-aikcnyl, -(CH 2 ) m -0- 
alkynyl, -(CH 2 ) m -0-(CH 2 ) m R 7 , -(CH 2 ) m -SII, -(CH 2 ) m -S-alkyl, -(CH 2 ) m -S- 
alkenyl. -(CH 2 ) m -S-alkynyU or -(CH 2 ) m -S<CH 2 ) m -R 7 - 

R/ represents, for each occurrence, a substituted or unsubstituted aryl, aralkyl, 
cycloalkyl, cycloalkenyl, or hcterocyclc; 
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R v ; represents, for each occurrence, hydrogen, or a substituted or unsubstitutcd 
alkyl, alkcnyl, aryl, aralkyl, cycloalkyh cycloalkenyl, or heterocycle; 

R 6: and Rfrj, indcpcdcnt ly i ndcpcndent ly, represent small hydrophobic groups; 

Y i and Y? can independently or together be OH, or an alkoxyl or a group capabl e 

of being hydrol y/ e d to a hydroxy! group , including cycl k>~derivati-ves wh e r etaken 
together, Y1 and Yy are connected via a ring having from 5 to 8 atoms in the ring 

structure (such as pinacol or th e lik e ) , which is hydroiyzed to hydroxy groups 
under physiologic al conditions; 

R5O represents O or S; 

R5I represents N3, SH 2 , NH2, NCb or OR' 7 ; 

R50 represents hydrogen, a lower alkyl, an amine, OR'y, or a pharmaceutical^ 
acceptable salt, or R51 and R52 taken together with the phosphorous atom to 

which they are attached complete a heterocyclic ring having from 5 to 8 atoms in 
the ring structure; 

Xj represents a halogen; 

X 2 and X3, independent ly for each occurrence, represent a hydrogen or a halogen; 

m is zero or an integer in the range of 1 to 8; and 
n is an integer in the range of I to 8. 

(Amended) A method for modfiying, in an animal, metabolism of peptide hormone, 
comprising administering to the animal a composition including one or more inhibitors of 
dipeptidylpcptidase IV (DPIV) with K , s of 1 nM or less in an amount s uf fi ci e nt to incr e as e 
the-pla sma half lif e o ^a- peptide hormone, which peptide hormone is selected from the 
group consisting of-glucagon-likc peptide 2 (GLP-2), growth hormone-releasing factor 
(GHRf h vasoactive intestinal peptide (VIP), peptide histidine isoleucine (PHI), pituitary 
adenylate cyclase activating peptide (PACAP), gastric inhibitory peptide (OTP), 
lielodermin. Peptide Y Y and neuropeptide Y. 
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34-.-30. (Amended) A method for modifying glucose metabolism of an animal, comprising 
administering to the animal a composition including a_boronyI peptidomimetic of a peptide 
selected from the group consisting Pro-Pro, Ala-Pro, and (i))-Ala-(L)-Ala. 



3i-3J. (Amended) The method of claim -3-130, wherie mv her ein the boronyl peptidomimetic is 
represented in the general formukvf Forrnulae Vla-c, 




wherein .> 

each A independently represents a 4-8 membered heterocycle including thea X 
and the G--- a Ca carbon; 

R2 is absent or represents one or more substitutions to the ring A, each of which 
can independently be a halogen, a lower alkyl, a lower alkenyl, a lower alkynyl, a 
carbonyl (such as a carboxyh an enter, a format e , or a k e ton e ) , a thiocarbonyl 
(such as a thio e iito tr a-thioacetate,-or a-thioformate), an amino, an acylamino, an 
amido, a cyano, a nitro, an azido, a sulfate, a sulfonate, a sulfonamide), - (CH 2 ) tn - 
R 7 , -(CH ? ) m -OH, -(CH 2 ) rn -Q-!ower alkyl, -(CH 2 ) m -0-lowcr alkenyl, -(CH 2 ) n -0- 
(CH 2 ) m -R 7f - (CH 2 ) m -SH, -(CH 2 ) Itr S-lo\vcr alkyl, -(CH 2 ) m -S-lo\vcr alkenyl or - 
(CII 2 ) n -S-(CH 2 ) Iir R 7 . 
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Rj represents hydrogen or a halogen, a lower alky], a lower alkenyl, a lower 
alkynyl, a carbonyl-fo uch as a carbo xyt-, an e st e r, a format e , or a ketone) , a 
thioearboriyHsuch as a thioest e r, a t hioacetate, or - a-th io format e) , an amino, an 
acylamino, an anndo, a cyano, a nitro, an a/.ido, a sulfate, a sulfonate, a 
sulfonamide - (CH 2 ), n -R 7 , -(CH 2 ) n ,-OH, -(CII 2 ) in -0-lower alkyl, -(CH 2 ) m -0- 
lower alkenyl, -(CH 2 ) n -0-(CH 2 ) m -R 7 , " <CH 2 ) m -SH, -(CH 2 ) m -S-lowcr alkyl, - 
(CH 2 ) m -S-lower alkenyl, or - (CH 2 ) n -S-(CIl 2 ) m -R 7 ; 

R 5 - rep r e s e nts II, un ulkyl, un alk e nyl, an alkynyl, C(X , V KX 3 )X^ , (CHj )^^ , (Cll 2 )ii OH, 
«^ 2 )n-0-alky l, ( Cllj )n O alkenyl, (CH a )n O alkynyl, (CH 2 )»-^H€H 2 )rn-R 7 r--(GH2* t - 
SB, (Cll 2 )n S ulkyl, — (€H 3 )n S alkonyl, — (€H 3 )n-S-a «tyny1, (CH 2 )n S (CH 2 )m-K 7r - 
C(0)C(0)NH 3 , C(0)C(0)OR' ? t 

R 6 represents a_hydrogen, a halogen, aan alkyl, aan alkenyl, aan alkynyl, an aryl, - 
(CH 2 ) m -R 7 , -(CH 2 ) m -OH, -(CH 2 ) m -0-alkyl, -(CH 2 ) m -0-alkenyl, -(CH 2 ) m -0- 
alkynyl, -(CH 2 ) m -0-(CH 2 ) m -R 7 , (CH 2 ) m -SH, -(CH 2 ) m -S-alkyl, -(CH 2 ) m -S- 
alkenyl. -(CH 2 ) Iir S-alkynyl, or (CH 2 ) m -S-(CH 2 ) m -R 7 , 1 

R 7 represents, for each occurrenee. a substituted or unsubstitutcd aryl, aralkyl, 
cycloalkyl, cycloalkenyl, or heterocycle; 

R30 represents a C-temiinally linked amino acid residue or amino acid analog, or a C- 
tcmiinally linked peptide or peptide analog, or an amino-protecting group, or 



o s o 

11 11 11 o s Q 

R6— e— 7 Rr,— e — r^r-f — 

o R 6 



OS u 



R;2 and R^, ind e pedent l y, represent small- hyd rophobic groups, pr e f e rably low e r alky l s, and 
mor e pr e ferably mothy U 

R32 represents lower alkyl or halogen; 

Yj and Yi can independently or together be OH, or and alkoxyl, or a group 

ca pab le of b e ing hydrolyzcd to a hyd re-xyl-group, including ^y£lr€--^Fivatives 
where taken together, Y| and Y^ are connected via a ring having from 5 to 8 

atoms in the ring structure (such as-pmac ol or th e lik e ), which is hydroly/ed to 
hydroxy grou ps under physiological condit ions;; 
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Rfr? represents lower alk yl or halogen; 

m is zero or an integer in the range of 1 to 8 A and 

n is an integer in the range of 1 to 8. 

(Amended) '['he method of claim -32 31, wherein administering the boronyl 
peptidomimetic reduces one or more of insulin resistance, glucose intolerance, 
hyperglycemia, hyperinsulinemia, obesity, hypei lipidemia, or hyperlipoproteinemia, 

34r 33. (Amended) The method of claim 3-2 3_L wherein the boronyl peptidomimetic has an EC50 
for modification of glucose metabolism which is at least one order of magnitude less than 
its ECstj for immunosuppression. 

34. (Amended) The method of claim 32 31, wherein the boronyl peptidomimetic has an 
LC'so for inhibition of glucose tolerance in the nanomolar or less rangc^ 

35. (Amended) The method of claim 32 3_L wherein the boronyl peptidomimetic has an EC<o 
for immunosuppression in the jjM or greater range. 

37 36. (Amended) The method of claim ^2 3]^ wherein the boronyl peptidomimetic is 
administered orally- active. 

-3Xt32, (Amended) A method tor modifying glucose metabolism of an animal, comprising 
administering to the animal a composition i n c l ud in gcomprising a peptidomi metic boronyl 
inhibitor ef-pept4dofw m e tic of a wherein the peptide to be mimicked is selected from the group 
consisting Pro-Pro, Ala-Pro, and (D)-Ala-(L)-Ala. 
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